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Introduction
Over the last two or three decades in virtually all developed economies demand for unskilled labor has tended to decline, while the demand for skilled labor has increased. These trends have been explained in an extensive literature by skill-biased technological change or capital-skill-complementarity (Bartel & Lichtenberg, 1987 , Krueger, 1993 , Autor, Katz, & Krueger, 1998 , Acemoglu, 2002 and by intensified competition with low-wage economies (Freeman, 1995 , Geishecker, 2006 .
In Germany as in many other European countries we observe an additional trend, the decline in the relative employment share of regular employment and a corresponding increase in marginal employment. International competition, new work organization patterns and fluctuating demand have steadily increased the need of firms to make use of more flexible forms of work, like short-term contracts, part-time, and contracting out to selfemployed workers employment. Most importantly, the substantial increase of part-time employment over past decades was also stimulated by the growing labor market supply of women and the expansion of tertiary activities which rely particularly on flexible working hours (e.g. retail, gastronomy, health care, domestic workers). Finally, schemes in the tax and social security system in several European Countries make marginal forms of part-time employment attractive to employers by exempting employment under a given hours or earnings threshold from taxes or social security contributions.
In Germany, the use of marginal part-time labor ("geringfügig entlohnte Beschäftigung", since 2003 also called "Minijobs") increased substantially over recent years. This trend may to some extent be due to a recent policy change during the so-called Hartz-Reforms of the labor market in 2003 that further increased the attractiveness of marginal part-time employment. According to the new regulation, marginal part-time employment is employment with earnings below 400 e. Workers with marginal part-time employment contracts are exempt from regular social security contributions. This roughly halves the additional labor costs compared to those of regular employment, which should be conducive to employment growth On the other hand, since the German social security system is contributionfinanced and since individual entitlements for old age pensions are linked to the individual amount of contributions paid to the system, the continuously increasing employment share of marginal part-time employment is a highly debated policy issue. It could well be that firms are simply replacing regular employment by marginal part-time employment in order to benefit from lower indirect labor costs at the expense of the social security system. Yet, the decrease in regular employment might be even sharper if firms were un-able to make use of flexible forms of labor. This policy debate hinges to a considerable extent on the empirical question wether regular employment and marginal part-time employment are substitutes or complements in production.
To contribute to this debate this paper provides an empirical analysis of labor demand patterns in Germany during the time period 1999 -2005. Our major interest lies on the substitution patterns between regular and marginal part-time employment. Thus, in contrast to the large body of literature that merely focuses on different skill levels of full-time employment, we include part-time and marginal part-time employment in our analysis in order to capture the specific situation in Germany.
Furthermore, while our focus is on equilibrium relations, we contribute to the literature by estimating labor demand in a dynamic framework. We test a large number of dynamic models and contrast our results with those from static models. We find that various problems encountered in empirical studies on labor demand in Germany, e.g. positive own-wage elasticities of high-skilled employment (Fitzenberger and Franz (1998, 2001) ) are absent if labor demand is modeled dynamically.
The paper is organized as follows: in Section 2 we will briefly introduce to the relevant labor market institutions in Germany and its reforms over the time period 1999 -2005 and sketches labor demand patterns over those years. Section 3 introduces our empirical model. Results will be discussed in Section 4 and Section 5 seven concludes.
The German Labor Market

Institutions
Marginal part-time employment is not a completely new aspect of the German labor market. This type of contract was already introduced during the economic boom in the 1960s when labor was scarce. Its introduction was intended to mobilize the labor force of housewives, retirees and students. Marginal part-time employment is defined as employment below a given earnings or hours threshold. Under this type of contract, employees are exempt from social security contributions 1 . While the original idea of marginal parttime employment was to increase the net-pay of low-income earners, it is more likely that the major effect of this regulation is the reduction in the employer's costs of labor. For employees with identical net-earnings per hour, additional wage costs are considerably lower for employees in marginal parttime employment compared to those who are subject to full social security contributions. This makes hiring workers on the basis of marginal part-time employment contracts quite attractive. Obviously, marginal part-time employment is only a viable option, if production processes can be distributed easily on several workers.
In the time period 01.04.1999 -31.03.2003 marginal part-time employment was defined as a working contract with no more than 15 hours per week and 325 e wage per month. The employer's social security contribution was 22% (12% social pension fund, 10% health insurance) and employees were exempt completely from social security contributions. On 01.04.2003 the earnings threshold was raised to 400 e per month while the restriction on working hours per week was abolished. This allowed employers to hire fewer workers for the same volume of work and thus increased the attractiveness of marginal part-time employment to employers. Furthermore, administration of marginal part-time employment was simplified considerably. Until 01.07.2006 employers paid a fix rate of 25% (12% social pension fund, 11% health insurance, 2% wage income tax), today the rate is 30% (15% social pension fund, 13% health insurance, 2% wage income tax)
2 . While there are no direct incentives for employers to hire regular parttime employees, there are several incentives for employees to take up this kind of job. Since 01.01.2001 employees of firms with more than 15 employees have the legal right to reduce their working time as long as no internal reasons regarding this company prevent such a reduction. The joint taxation of married couples create additional incentives for part-time employment for spouses. Furthermore, since 2003 employees with earnings between 400,01 and 800 e per month may pay reduced social security contributions. The amount of social security contributions paid by the employee depends on the gross income and increases from zero contributions at 400 e to full contributions at 800 e. Since contributions will be reduced only upon request by the employee, it is rather unlikely that the subsidy will not be passed to the employee.
Employment Trends
In our analysis we distinguish five categories of workers: Marginal parttime employment (M), regular part-time employment (P), unskilled full-time employment (U), skilled full-time employment (S), and high-skilled full-time employment (H). Figure 1 shows the long-term development of these five types of labor between 1975 and 2005 in Western Germany. Only workers subject to social security contributions are recorded over the entire time period. Marginal employment is recorded since 1999. Figures before 1999 are taken from the IAB Employment Subsample, while later figures rely on our estimation sample which is based on the BA-Employment panel. In Western Germany high-skilled and part-time labor have steadily increased and unskilled labor decreased over the entire time period. Skilled labor has reached its peak in the beginning of the 1990s and subsequently displayed a decline similar to as unskilled labor. The employment development of East Germany is displayed in table 1. Since reunification, Eastern Germany has experienced a sharp decline of skilled labor while part-time employment has steadily increased similar to the pattern in Western Germany. The trend for unskilled and high-skilled labor points slightly downward. The decline in skilled labor reflects mostly the substantial decline of the Eastern industry production, but migration to Western Germany has also contributed to this development. A steady rise in marginal part-time employment is apparent since the beginning of its recording in 1999 in both parts of Germany.
To provide an overview on employment trends at the industry level we calculate the net difference of workers for each of the five employment categories for 63 industries between 2002 and 2005, and group industries by employment trend pattern. We identify five main patterns which are displayed in Figure 2 , while the sixth group are those industries not suiting in one of the five groups. In group 1 (six industries, 1.2 mill. total employment) employment declined in all labor categories. Here, skilled full-time workers account for two third of the entire reduction. In group 2 (17 industries, 6.7 mill. total employment), which is the biggest group, all types of workers except marginal part-time workers are reduced. In these industries almost 165,000 new marginal part-time jobs were created while the number of skilled full-time workers was reduced by considerably more, namely 490,000. Altogether more than 700,000 regular jobs were lost in this group. The groups (3), (4), and (5) represent industries which experienced an increase in marginal employment and a decline in unskilled and skilled fulltime employment, while high-skilled full-time (3), regular part-time (4) or high-skilled full-time and regular part-time (5) employment increased. The illustration shows that more than half of the industries which account for 73% of total employment in our sample have reduced unskilled and skilled fulltime employment while increasing more flexible work forms like marginal and regular part-time employment. However, during this period the reduction of regular employment exceeded the increase of marginal employment.
Previous Literature
Studies on demand for heterogeneous labor in Germany almost exclusively focus on full-time employment. The majority of these studies distinguish between two or three skill categories (Fitzenberger & Franz, 1998 Fitzenberger, 1999; Falk & Koebel, 1998 , 1999 Ochsen & Welsch, 2005) or between blue and white collar workers (Kugler, Muller, & Sheldon, 1989; FitzRoy & Funke, 1998) . FitzRoy and Funke (1995) and Addison, Bellmann, Schank, and Teixeira (2005) combine the distinction between blue and white collar workers with the one by skills and Fitzenberger and Kohn (2006) allow for heterogeneity across cohorts additional to skills. Bauer (1997) distinguishes three skill categories for immigrants and natives respectively.
Most studies have in common that they are based on a long yearly panel for West Germany. Exceptions are Kugler et al. (1989) and FitzRoy and Funke (1998) , who use quarterly data. Addison et al. (2005) use employeremployee data of East and West German firms.
Studies based on static models often find positive own-price elasticities for some input factor, which violates the concavity of the cost function and is thus inconsistent with microeconomic theory (e.g. Fitzenberger & Franz, 1998 Falk & Koebel, 1998 , 1999 . Fitzenberger and Franz (2001) , for example, find positive own-wage elasticities for high-skilled workers. As a solution they specify their model excluding the cost share of high-skilled workers from variable costs and thus treating them as quasi-fixed input. Others, e.g. Falk and Koebel (1999) , simply restrict the model such that ownprice elasticities are negative although such restrictions are not supported by the data.
The study by Freier and Steiner (2007) , which was conducted parallel to our own work, is the only study that considers marginal and regular part-time employment additional to full-time employment, further differentiated by gender. They employ a static labor demand model and, similar to Fitzenberger and Franz (2001) , exclude high-skilled full-time employment from variable costs and treat this input as quasi-fixed.
To our knowledge, none of the studies based on a dynamic modeling framework finds positive own-wage elasticities, which indicates to us a clear advantage of such models 4 . Most studies employ partial adjustment models (Kugler et al., 1989; FitzRoy & Funke, 1995 Fitzenberger, 1999) . Falk and Koebel (2001) estimate various types of error correction models additional to partial adjustment and autoregressive error models.
Therefore we believe that dynamic models have to be preferred to static models and apply a dynamic framework in our own estimation strategy.
Methodology
The model
In our analysis we distinguish five groups of workers as described in the previous section. The empirical model is based on a standard translog cost function defined by Diewert and Wales (1987) which takes the following form:
where w i indicates the wage of group The assumption of cost minimizing firms implies linear homogeneity of the cost function in factor prices. Necessary and sufficient conditions for linearly homogeneity in prices are:
Differentiating the cost function by w i , taking the symmetry of crosspartial derivates of the cost function into account, which implies that β ij = β ji , and applying Shephard's Lemma leads to the cost share equations:
where S i is the sum of wages of workers of group i as a share of the whole wage costs in each industry. The cost function C is concave in prices if
is negative semi-definite. Diewert and Wales (1987) show that this condition is fulfilled if B ≡ [β ij ] is negative semi-definite. Since the shares always sum to unity, each of the share equations can be expressed as a linear combination of the others. Therefore the system of share equations is singular and cannot be estimated without identifying restrictions. For this reason one of the equations is omitted and the summing up conditions (3) are taken into account. We estimate the parameters of the following system of equations:
Dynamic Specification
The static model specified in Equation 5 implies that firms always produce on their long-run optimal level. Costs are minimized with respect to all input factors and adjustment is instantaneous. Because of incomplete information on future prices and output and adjustment costs like hiring, firing, and firmspecific training costs this assumption does not seem very convincing. The delayed adjustment results in autocorrelation of the error terms of the cost function as well as the share equations. Some studies of the existing literature for Germany apply a dynamic model to take adjustment costs into account. The partial adjustment model is used by Kugler et al. (1989) , Kaiser (2000) , and Fitzenberger (1999) . A more general model is used by Falk and Koebel (2001) and Lindquist (1995) who use data of the Norwegian Aluminium industry. They rely on an error correction model for seemingly unrelated regressions introduced by Anderson and Blundell (1982) . One of the advantages of the described dynamic adjustment specification is that it nests well-known models like the partialadjustment model (Nadiri & Rosen, 1969) , the autoregressive error process model and the static model. In both studies the authors use one lag for adjustment and test the nested partial adjustment, autoregressive error and static model. While Lindquist (1995) uses the autoregressive error model (AR1) Falk and Koebel (2001) reject both, the partial adjustment and the AR1 model for their German data for 1976-1995.
We start with the most general dynamic model described by Anderson and Blundell (1982) , the General Error Correction Model (GECM), which is specified in the following way 5 :
B(L) is the lag structure of the dependent variable S t with lags 1, . . . p while Γ(L) is the lag structure of the explanatory variables X t with lags 1, . . . , q. The long-run coefficients are represented by Π(β). To obtain the best-fitting dynamic specification of the specified dynamic model we test the number of lags (p, q) to be included. We assume that the lag structure of the dependent and independent variables are the same, that is p = q. Since the analysis is based on quarterly data, we start with four lags and subsequently test if the fit improves as the number of lags is reduced. As can be seen in table 6 in the appendix, both, the Bayesian information criterion and the Akaike information criterion, suggest to use only one lag. For p=q=1, the estimation equation 6 takes the following form:
Estimation procedure
Because of the summing-up conditions we leave out the last equation, just as in the static model and split the explanatory variables X in the wages W and the remaining variablesX :
We use a fixed-effects approach to account for heterogeneity on the industry level by netting out industry and, additionally, seasonal effects.
Several authors use instruments to adjust for the potential endogenous relationship between wages and labor demand. Fitzenberger (1999) , for example, uses industry dummies, time dummies, quasi-fixed inputs, import prices, gross-and net union density and indices for bargained wages. We feel that these instruments are inappropriate in our case, especially for marginal part-time employment. Another possibility is to instrument with lagged variables like Freier and Steiner (2007) , Funke (1995, 1998) , and Kugler et al. (1989) , who use lagged wages in levels as instruments for first differences of wages. However, our two panels are quite short and we already loose one time period due to the dynamic specification. Instrumenting with lagged variables would reduce our sample even further.
We decide to follow Koebel (1999, 2001 ) who refrain from instrumenting wages. We rely on the assumption that labor supply is infinitely elastic, that is, firms take wages as exogenously given in the short and medium run and hire as many workers as their objective goal of profit maximization demands. This scenario does not seem too unrealistic in the German context, where the labor market is imperfectly competitive, characterized by high union power, rigid wages and, at least during our observation period, persistently high unemployment rates, indicating a large excess supply of labor.
The own-price and cross-price elasticities of factor demand can be calculated from the equilibrium part of the model as:
In contrast to the bulk of literature we calculate so called Morishima elasticities of substitution recommended by Blackorby and Russell (1989) instead of the so-called Allen-Uzawa elasticities. The Allen-Uzawa elasticity of substitution (AES) is defined as A ij = η ij /S j . It is just dividing the crossprice elasticity by the share of input j. Thus, AES does not provide any new information. Since the share is always positive, the sign of the AES, which is decisive for classification of substitutes and complements, is always the same as the one of the cross-price elasticity. Additionally the AES is symmetrical: A ij = A ji . The AES does not give any information on the ease of substitution, just the change of one factor by changing one price.
The Morishima substitution elasticity (MES) is defined in the following way:
The MES is not symmetric and it is a two-factor one-price elasticity. The reaction of two factors by changing one price when holding everything else stable is measured. Frondel and Schmidt (2000) argue that all types of substitution elasticities suffer from the hypothesis that output is constant and only measure net substitution. To take the output effect in a translog approach into account it is necessary to have information on profits which are not available. Therefore we decide estimating MES. We calculate the substitution elasticities at the weighted mean of the predicted shares using the number of fulltime equivalent workers in each industry as weight. Standard errors of coefficients and elasticities are estimated by a block bootstrap procedure with 500 replications taking the panel structure of our data into account. Thus the resulting standard errors are robust against heteroscedasticity and autocorrelation.
Results
Estimation Results
The autoregressive model, the partial adjustment model, the partial error correction model, the simple error correction model, and the static model are all nested in our general error correction model. Therefore we test the GEC model against these nested models. The results are given in Figures 3 and 4. In both samples (Eastern and Western Germany) and in both time periods all nested models are rejected. Following these tests the GEC model should be our preferred model. However, we do not regard the estimated elasticities reported in Tables  2 and 3 completely convincing. Although the elasticities have the expected signs and thus satisfy the concavity condition of the cost function, their quantitative magnitudes are in part contrary to economic intuition. In the first observation period, (2nd quarter 1999 -1st quarter 2003), own wage elasticities for unskilled full-time workers (η UU ) are positive and insignificant, while those for skilled full-time workers (η SS ) are negative and significant in both parts of the country. In East Germany, the own wage elasticity of part-time workers (η P P ) is insignificant as well as the one of high-skilled workers (η HH ). Disconcertingly, we find an absolute value of the own wage elasticity of marginal part-time (η MM ) greater than one. In the second time period (2nd quarter 2003 -4th quarter 2005), all own wage elasticities are significantly negative but still the own wage elasticity of high-skilled fulltime employment (η HH ) is even higher than of the other full-time groups. In Western Germany in the 2nd time period we find a more plausible pattern of own wage elasticities, but here again the own wage elasticity of high-skilled workers (η HH ) is insignificant. The pattern is similar for the PEC and SEC model, which are only modest simplifications of the GEC model 6 . We find it difficult to explain these results and suspect that they result from confronting the complex GEC model combined with a relative small data base. In contrast, the results of the AR1 model seem far more plausible, although here is also one case (Eastern Germany, first observation period) where the own-wage elasticity of high-skilled full-time employment is higher than in the two other full-time employment categories. However, all things considered, we feel more confident of the AR1 model and thus will base the following discussion on the AR1 model.
With the exception just mentioned, own-wage elasticities of full-time employment categories are similar to the u-shaped pattern found by Fitzenberger (1999) and Falk and Koebel (2001) , where own-wage elasticities are highest in absolute value for the unskilled and lowest for the skilled, while the elasticities of high-skilled are ranging somewhere in between. Own-wage elasticities of the two part-time employment categories generally exceed the one of full-time employment. The own-wage elasticity of marginal part-time employment (η MM ) is the highest in absolute value, while the own-wage elasticity of regular part-time employment (η P P ) is comparable to the one of the unskilled. In general, we find that own-wage elasticities in Eastern and Western Germany are rather similar. Only for marginal part-time employment in the first observation period is the own-wage elasticity significantly higher in Western Germany compared to Eastern Germany. None of the changes over the two observation periods are significant, apart from the unskilled (η UU ) in Western Germany where we find a significant increase in the absolute value of the own-wage elasticity (from -0.65 to -0.84).
Inspecting the cross-price elasticities, we are mainly interested in whether employment of marginal part-time workers is affected by changes in the wage of other employment categories (η MX )and whether changes in the wage of marginal part-time workers affect employment in other categories (η XM ). Regarding the latter question we find only modest effects on employment of other categories. Many coefficients are not significantly different from zero. Significant values range between 0.02 and 0.05. Regarding the former question, we find that marginal part-time employment reacts comparably stronger to changes in wages of other categories, especially to the one of skilled full-time workers (near 0.55) and interestingly in the first time period also to the one of high-skilled full-time workers (0.26 in Western Germany and 0.61 in Eastern Germany).
Since cross-wage elasticities are determined by the size of the respective cost shares and the estimated coefficient β xy and since skilled full-time employment accounts for the biggest cost share, it is not surprising that crosswage elasticities with respect to wages of skilled full-time workers (η XS )are generally among the highest (except η MS in Eastern Germany in the first observation period). They are near 0.55 for most employment categories and somewhat lower for high-skilled full-time employment (between 0.30 and 0.45). Since the cost shares of skilled full-time employment are decreasing substantially over the two observation periods, we expect cross-wage elasticities with respect to wages of skilled full-time workers to decline. However, this is not the case. For part-time employment in Eastern Germany we even find that the elasticity increases significantly.
Cross-wage elasticities of skilled full-time employment with respect to wages of other categories (η SX ) are well determined for both regions and both time periods. In both parts of the country skilled full-time employment reacts least to changes in wages of marginal part-time workers (η SM near 0.02), although it increases significantly in Eastern Germany over the two time periods. Employment in skilled full-time employment reacts rather strongly to changes in wages of regular part-time workers (η SP near 0.07 except Eastern Germany, second time period: 0.12). In Western Germany the elasticity with respect to wages of unskilled full-time employment (η SU ) is high, too (0.10) but significantly lower in Eastern Germany (0.02, 0.04).
Cross-wage elasticities of unskilled full-time employment with respect to wages of other employment categories (η UX ) are less well determined. Elasticities with respect to wages of marginal part-time workers are not significantly different from zero except for the second time period in Western Germany (0.05). In contrast we find significant elasticities with respect to regular parttime employment (η UP near 0.08) in both regions in the first time period. Interestingly, unskilled full-time employment also reacts rather strongly to wages of high-skilled full-time workers (η UH ) in the second time period in Western Germany (0.13).
Regarding Morishima substitution elasticities, we are interested to know which employment types can be substituted by marginal part-time employment (σ XM ) and to what extent. Furthermore it is interesting to see whether substitution elasticities increased over the two time periods. The interpretation is difficult as all estimated elasticities are rather close, the majority ranging between 0.5 and 1.0. Confirming our intuition, it is much easier to substitute marginal part-time employment by other employment categories than vice versa. The estimation results suggest that all other employment categories are almost perfect substitutes for marginal part-time employment as estimated elasticities (σ MX ) range between 0.9 and 1.0 in Western Germany and 0.7 and 0.9 in Eastern Germany. In Western Germany in the first time period they do not differ significantly from one.
The extent to which marginal part-time employment can substitute other employment categories is more or less comparable to substitution elasticities between other employment categories. Compared to unskilled and skilled full-time labor marginal part-time is an equal or even better substitute for other employment categories. Surprisingly we find comparatively high substitution elasticities of marginal part-time employment with respect to highskilled full-time employment (σ HM ). For instance, in Western Germany in the first time period the elasticity with respect to high-skilled full-time employment is 0.61 while the one of the other employment categories with respect to high-skilled full-time employment are below 0.41. And in Eastern Germany in the first time period the elasticity even exceeds one (1.23). This suggests that marginal part-time employment is used for a wide range of activities, including high-skilled tasks. The substitutability of marginal part-time employment for unskilled full-time employment increased over the two time periods significantly in Western Germany, such that it equals one in the second period.
Simulation Results
To illustrate our results we simulate the effects of a one percent increase in the wage of unskilled and skilled workers on the number of employees in each employment category. We simply apply the estimated elasticities to our sample and use population weights. The results are shown in table 4. An increase of 1% in the wages of unskilled workers results in a decrease of almost 16,000 workers of this group in the first period and 17,800 in the second period. Other employment groups are also affected. The biggest shift takes place between unskilled and skilled labor. However, the numbers of all workers except the unskilled increases such that overall employment is higher after the rise in pay than before. All elasticities are estimated with constant output. We would expect that there is a negative impact of a wage increase on the output. This decrease of the output again has a negative effect on all input factors (employment categories). Thus, the negative effect on employment of unskilled workers is bigger than the net effect and the positive effect on employment of the other groups is smaller than taking output as constant. Altogether, the change of the whole employment could be negative.
In the second scenario the wage of skilled workers is raised by 1%. Since the group of skilled workers is by far the biggest one, the changes in employ- ment are more substantial than those induced by a change in the wage of the unskilled. It is worth noting here that the highest changes take place in marginal employment. In both settings more labor is shifted to marginal employment after the reform than before. These findings indicate that marginal employment substitutes regular employment better after the reform than before. To interpret the numbers it must be taken into account that no output effects are measured. 
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Conclusion
In this paper we study labor demand for heterogeneous workers in Eastern and Western Germany taking regular and marginal part-time employment into account. We account for adjustment costs by using a dynamic estimation approach. Our results based on the autoregressive error model indicate that own wage elasticities of marginal part-time employment are higher than in any other employment category. This might indicate that marginal parttime employment can easily be substituted by other types of employment as soon as its cost advantage diminishes. However, it might also be due to the higher general turn over in this labor market segment, which allows employers to adjust the employment level faster to wage changes than in other segments. At the same time we find a very high sensitivity of marginal part-time employment regarding changes in wages of skilled workers. Effects of changes in the wage of marginal part-time workers on employment of other categories are rather modest in contrast.
The main interest of our study is the question whether marginal part time employment substitutes regular employment and to what extent. As expected, it is much easier to substitute marginal part-time employment by other employment categories than vice versa. However, surprisingly we find comparatively high substitution elasticities of marginal part-time employment with respect to high-skilled full-time employment. The elasticities even increased significantly over the two time periods. This suggest that marginal part-time employment is increasingly used for a wide range of activities, including high-skilled tasks.
We find high substitution elasticities of unskilled and skilled employment on the one hand and marginal part-time employment on the other hand. The substitutability of unskilled workers by marginal part-time workers increased significantly over the two observation periods, before and after the reform on marginal employment.
Our simulation results show that marginal part-time employment is the category that will react most to wage increases of skilled labor and suggest that marginal employment substitutes regular employment better after the reform than before.
Our findings suggest that the cost advantage of marginal employment plays a crucial role for its attractiveness. Any changes in wage policies regarding marginal labor will have substantial effects on its employment. If policy makers reduced the exemption from social security contributions we would expect a sharp decline in this type of employment and increasing wages of regular employment will most probably further increase marginal part-time employment.
A Data
The data are drawn from different data sources. Information on employment and wages on the industry level is taken from the Employment Panel, a quarterly data set of the Federal Employment Agency (BA). We use data from the 2nd quarter of 1999, the first wave with information on marginal part-time workers, until the fourth quarter of 2005. The BA-Employment Panel is based on a 2% sample drawn from quarterly employment statistics of the Federal Employment Agency, which registers all individuals subject to social security contribution at a given date (employees, recipients of unemployment benefits, some self-employed, see Koch & Meineken, 2004) . Civil servants and most self-employed individuals are not included.
The data set contains roughly 226,000 individuals and provides information on basic individual characteristics, occupational characteristics and some characteristics on the employing establishment. Wages are censored above the assessment threshold for social security contributions("Bemessungsgrenze") but median wages are not affected by censoring. In cases where information on the level of education is missing, we impute the missing information using information of previous or subsequent waves (for non-students only). We aggregate the individual data on the 2-digit industry level. Some industries (agriculture, fishery, forestry, mining, private households) are excluded while some industries are grouped together to guarantee reliable figures for each cell. Due to the smaller sample size, more industries have to be grouped in Eastern Germany. We end up with a panel of 27 waves and 40 industries for Western Germany and 23 industries for Eastern Germany.
Finally, merging data on working hours from the full sample of the Microcensus to our data set, we are able to generate the total number of full-time equivalent employees and the medium gross wage per hour by employment category for each wave and industry. Unfortunately, since the Microcensus provides data only on a yearly base, usually referring to the last week of April, we have to use the same information on working hours for each wave within a given year. Only from 2005 onwards, data will be collected on a quarterly base. However, inspecting the 2005 data for variation in medium working hours across quarters we are unable to find significant variation and therefore feel safe to use the yearly information.
Data on the output (gross value added), the net capital stock, intermediate inputs, and deflators on the 2-digit industry level are taken from national accounts (Fachserie 18, Reihe 1.4). Unfortunately, information is not available on the regional level, thus we use the same national data for Eastern and Western Germany. Since for the net capital stock quarterly data is not available, we derive it by using quarterly data of investment and keeping the 28 depreciation constant within each year. All measures are in constant prices of the year 2000. 
for the translog cost function defined in 1 the left hand-side of 14 is equal to β ij δ 2 ln C δlnw i δlnw j = β ij (17)
C.2 Calculating of the wage elasticities of demand
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C.3 The dynamic specification Anderson and Blundell (1982) define the long term relationship in the following way:
The dynamic structure is defined by a lag structure of the dependent and independent variables:
The symmetry and homogeneity conditions: 
Transformations lead to the following general error-correction model:
withX t being X t without the first element.
